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(54) Reconstruction of print job in print system 



(57) In a network environment in which a print 
server, one or more clients, and one or more printers 
are connected via a network, a print server absorbs the 
function differences among the printers. The print 
server supports the printers via the network and rf a cli- 
ent user specifies a function not inherent in the printer, 
reconstructs the print job so as to replace the function 
specification with a procedure that can be executed on 
the printer and sends the resultant print job to the 
printer. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention s 

This invention relates to a print system comprising 
a print server, one or more clients, and one or more 
printers connected via a network and in particular to a 
print system which executes a print request issued from 10 
each client to each printer through the print server and 
enables the printer to provide a function that the printer 
itself does not originally have by support of the print 
server. 

15 

2. Description of the Related Art 

Various types of printers often coexist in a network 
environment in which a plurality of clients and a plurality 
of printers are connected to a network. Thus, if the client 20 
user requests a given printer to print by a given print 
method, the print method does not match print service 
of the printer and the print result as desired by the client 
user cannot be provided. For example, although the 
user specifies enlargement, reduction, or so-called n-up 25 
(a function of printing n-page print data on a sheet of 
paper), if the printer cannot provide the specified print 
service, the print result as desired by the user cannot be 
provided. To select a printer, the user must know which 
printer executes what print service by what method for 30 
selecting the printer fitted to the print job; printer selec- 
tion is troublesome. Further, printer selection flexibility 
also lessens. 

Patent documents related to the invention are Jap- 
anese Patent Unexamined Publication Nos. Sho. 62- 35 
191917, Hei. 3-252748. and Hei. 4-130919. 

In the art disclosed in Japanese Patent Unexam- 
ined Publication No. Sho. 62-191917, when a given file 
is printed on a given printer, if control code not used with 
the printer is contained in the file, the control section 40 
gets control code that can be used with the printer in 
place of that control code. However, this document does 
not mention print in a network environment in which a 
print server supports printers via a network, and does 
not cope with the situation that occurs when the speci- 45 
Vied printer does not support the print method specified 
by the user. 

Japanese Patent Unexamined Publication No. Hei. 

3- 252748 discloses a remote output unit connected to a 
central electronic computer system over a circuit. How- so 
ever, this document only discloses that the processing 
result of the central computer system are output on the 
remote output unit; this document does not mention 
print in 'a network environment in which a print server 
supports printers via a network, and does not cope with ss 
the situation that occurs when the specified printer does 

not support the print method specified by the user. 
Japanese Patent Unexamined Publication No. Hei. 

4- 130919 discloses that a host computer inquires of a 



unit if it has necessary resources of a font, etc.. and that 
if it does not have the resources, the host computer 
transfers the resources to the unit. However, this docu- 
ment does not mention print in a network environment in 
which a print server supports printers via a network, and 
does not cope with the situation that occurs when the 
specified printer does not support the print method 
specified by the user. 

SUMMARY OF THE INVENTION 

It is therefore an object of the invention to provide a 
print system which even if a printer does not support a 
print method specification of a client in an environment 
in which a print server, one or more clients, and one or 
more printers are connected via a network, enables the 
printer to print by the print method under support of the 
print server. 

According to a first aspect of the invention, there is 
provided a print system comprising a print server, one 
or more clients, and one or more printers connected on 
a network, the print server comprising: means for 
accepting a print job having job information containing 
execution printer specification information and print 
method specification information and a print file, sent 
from the client; means for reconstructing the print job so 
that, of the print methods specified in the print method 
specification information of the job information, a print 
method with which the printer specified in the execution 
printer specification information of the job information is 
not provided is provided as a method available with the 
printer; and means for sending the reconstructed print 
job to the printer specified in the execution printer spec- 
ification information of the job information. 

According to a second aspect of the invention, 
there is provided a print server connected to one or 
more clients and one or more printers via a network, the 
print server comprising: means for accepting a print job 
having job information containing print execution printer 
specification information and print method specification 
information and a print file, sent from the client; means 
for reconstructing the print job so that, of the print meth- 
ods specified in the print method specification informa- 
tion of the job information, a print method with which the 
printer specified in the execution printer specification 
information of the job information is not provided is pro- 
vided as a method available with the printer; and means 
for sending the reconstructed print job to the printer 
specified in the execution printer specification informa- 
tion of the job information. 

According to a third aspect of the invention, there is 
provided a print method using a print server, one or 
more clients, and one or more printers connected on a 
network, the print server executing the steps of: accept- 
ing a print job having job information containing print 
execution printer specification information and print 
method specification information and a print file, sent 
from the client; reconstructing the print job so that, of 
the print methods specified in the print method specif i- 
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cation information of the job information, a print method 
with which the printer specified in the execution printer 
specification information of the job information is not 
provided is provided as a method available with the 
printer; and sending the reconstructed print job to the 
printer specified in the execution printer specification 
information of the job information. 

According to a fourth aspect of the invention, there 
is provided a print method using a print server, one or 
more clients, and one or more printers connected on a 
network, the method comprising the steps of: sending 
by the client a print job including at least a print file and 
job information containing execution printer specifica- 
tion information and print page specification information 
to the print server; sending by the print server, data con- 
tained in the print file and specified in the print page 
specification information to the printer specified in the 
execution printer specification information; and printing 
the data by the specified printer. 

According to a fifth aspect of the invention, there is 
provided a print system comprising a print server, one 
or more clients, and one or more printers connected on 
a network, the print server comprising: means for 
accepting a print job including at least a print file and job 
information containing execution printer specification 
information and print page specification information, 
sent from the client; and means for sending data con- 
tained in the print file and specified in the print page 
specification information to the printer specified in the 
execution printer specification information. 

According to a sixth aspect of the invention, there is 
provided a computer program product that can be exe- 
cuted by a computer for controlling the computer for 
executing the steps of: accepting a print job having job 
information containing execution printer specification 
information and print method specification information 
and a print file; reconstructing the print job so that, of the 
print methods specified in the print method specification 
information of the job information, a print method with 
which the printer specified in the execution printer spec- 
ification information of the job information is not pro- 
vided is provided as a method available with the printer; 
and sending the reconstructed print job to the printer 
specified in the execution printer specification informa- 
tion of the job information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 

Figure 1 is a block diagram showing the main part 
of an embodiment of the invention; 
Figure 2 is a block diagram showing a network sys- 
tem to which the embodiment of the invention is 
applied; 

Figure 3 is a block diagram showing the configura- 
tion of a job output section in the main part of the 
embodiment of the invention; * 



Figure 4 is a general flowchart showing the opera- 
tion of the embodiment of the invention; 
Figure 5 is a flowchart showing the printer registra- 
tion operation of the embodiment of the invention; 
s Figure 6 is a general flowchart showing a print job 

process of the embodiment of the invention; 
Figure 7 is a flowchart explaining the operation of 
the job output section of the embodiment of the 
invention; 

10 Figure 8 is a flowchart explaining the operation of a 
job reconstruction section of the job output section 
of the embodiment of the invention; 
Figure 9 is an illustration showing an example of job 
information according to the embodiment of the 

is invention; 

Figure 10 is an illustration explaining the result of 
print executed according to the job information in 
Figure 9; 

Figure 11 is an illustration showing an example of 
20 print information of the embodiment of the inven- 
tion; 

Figure 12 is an illustration showing simplified defini- 
tion of the print information in Figure 1 1 ; 
Figure 13 is an illustration showing a job recon- 
25 struction example in the embodiment of the inven- 
tion; 

Figure 14 is a flowchart explaining the job correc- 
tion operation of the embodiment of the invention; 
and 

30 Figure 15 is a flowchart explaining the job cancella- 
tion operation of the embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

35 

Referring now to the accompanying drawings, there 
is shown a preferred embodiment of the invention. 

Figure 2 is a whole block diagram showing a net- 
work system formed by the embodiment, wherein a plu- 

40 ratify of clients 20, a plurality of printers 21 , and a print 
server 22 are connected to a network 23. A plurality of 
printers 24 are connected directly to the print server 22. 
Each client 20 sends a print job to the print server 22 via 
the network 23. The print server 22 uses the printer 21 

45 or 24 specif ied by the client 20 for printing. That is, when 
the printer 24 is specified, the print job is sent directly to 
the printer 24; when the printer 21 is specified, the print 
job is redirected to the printer 21 via the network 23. 
When the print job passes through the print server, it is 

so reconstructed if necessary. This topic will be described 
later in detail. 

Figure 1 is a block diagram centering on the config- 
uration of the print server 22, wherein the print server 22 
has a job acceptance section 25, a job control section 

55 26, a job output section 27, a data storage section 28, a 
job information storage section 29, a printer information 
storage section 30, a printer state monitor section 31, 
and a printer information registration section 32. The cli- 
ent 20 has a job issuing section 33. 
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The job issuing section 33 of the client 20 sends a 
printer job consisting of a print file and job information to 
the print server 22. The job information contains user- 
specified information, such as information concerning 
the number of copies, paper size, enlargement or reduc- 5 
tion, page specification, and n-up. 

The job information is described, for example, in a 
format as shown in Figure 9. In this example, portrait as 
the Print direction, 4-up, forward page order, pages 1-8, 
equal scaling, and A4-size paper are specified. If nor- 10 
mal print is executed based on the job information, the 
print result as shown in Figure 10 is provided. 

The printer information registration section 32 in 
Figure 1 has a predetermined user interface function 
through which supported printers 21 and 24 and printer 15 
attributes can be specified. Various specifications are 
held in the printer information storage section 30. The 
printer information registration section 32 will be dis- 
cussed later in detail. The printer state monitor section 
31 communicates with the printer periodically in accord- 20 
ance with a protocol described below, detects an abnor- 
mal condition in the printer 24 or a communication path, 
and notifies the job control section 26 of a normal or 
abnormal condition. 

When the job issuing section 33 of the client 20 25 
issues a print job, the job acceptance section 25 of the 
print server 22 accepts it, supplies the print file and job 
information contained in the print job to the data storage 
section 28 and the job information storage section 29 
respectively, and notifies the job control section 26 of 30 
acceptance of the print job. The job control section 26 
schedules print job execution and rejects sending the 
print job to an abnormal printer based on detection of 
the printer state monitor section 31 . The job control sec- 
tion 26 supplies the print job to the job output section 27 35 
according to the scheduling. The job output section 27, 
which is provided for each of the printers 21 and 24, 
executes job reconstruction described below, if neces- 
sary, before transferring the print job to the printer 21 or 
24. 40 

Figure 3 is a block diagram showing the configura- 
tion of the job output section 27, which has a request 
acceptance section 34, a job reconstruction section 35, 
a file transfer section 36, a job information acquisition 
section 37, a printer information acquisition section 38, 45 
a printer state monitor section 31, and a result transfer 
section 39. The request acceptance section 34 sends a 
job accepted from the job control section 26 (Figure 1) 
to the job reconstruction section 35, which then recon- 
structs the job, if necessary, based on printer informa- so 
tion provided from the printer information acquisition 
section 38 and job information provided from the job 
information acquisition section 37, and transfers it to the 
file transfer section 36, which then transfers the job to 
the printer. In Figure 3, the printer state monitor section 55 
31 is provided in the job output section 27, because the 
printer state is detected using the print protocol exe- 
cuted by the job output section 27, as described below. 
Of course, the printer state monitor section 31 may be 



provided independently of the job output section 27, as 
shown in Figure 1 . 

Next, the operation of the embodiment will be dis- 
cussed. 

Figure 4 is a general flowchart showing the opera- 
tion of the embodiment of the invention. In the figure, 
first the print server 20 is started at step S1 . Next, print- 
ers are registered in the print server 20 at step S2, 
wherein printers 24 connected directly to the print 
server 20 and the printers 21 connected via the network 
are registered together with printer information. Regis- 
tration of the printer information will be described later in 
detail. Upon completion of the printer registration, the 
print server 22 enters the print job wait state at step S3. 
When a print job is sent from the client 20, it is accepted 
and stored at step S4. The job output section 27 of the 
print server 22 takes out printer information and job 
information from the print job at step S5, and checks 
whether or not the print job is within the support range 
at step S6 based on a list of the printer type names and 
services supported by the job reconstruction section 35 
in the printer information, as described below in detail. If 
the print job is outside the support range, the client 20 is 
notified of an error and the process terminates at step 
S12. On the other hand, if the print job is in the support 
range, further a check is made to see if job reconstruc- 
tion is required at step S7 based on a list of reconstruc- 
tion support services in the print information, as 
described below in detail. If reconstruction is not 
required, the job is sent directly to the printer at step S9; 
if reconstruction is required, the job is reconstructed at 
step S8, then the resultant job is sent to the printer at 
step S9. If the job is sent normally at step S10. the client 
is notified of the transmission result at step S1 1 and the 
process is terminated; if the job is not sent normally at 
step S10, the client is notified of an error at step S12 
and the process is terminated. 

Figure 5 is a flowchart showing the registration 
process of printers supported by the print server 22 
(step S2 in Figure 4). The printers are registered using 
a predetermined user interface, whereby printer infor- 
mation as shown in Figures 11 and 12 is created for 
each supported printer. Figure 1 1 shows an actual defi- 
nition example and Figure 12 shows what is defined in 
Figure 11. As shown in the figures, the printer model 
name and various services supported by the job recon- 
struction section 35 are defined in the printer informa- 
tion. Upon completion of the registration for each 
printer, the job output section 27 providing services for 
each printer in accordance with the registered services 
is generated. For convenience of the description, only 
one job output section 27 is shown in the figure. 

When the printer information is created for each 
printer and the corresponding job output sections 27 are 
generated, each job output section 27 notifies the job 
control section 26 of the location of the printer informa- 
tion on the assigned printer (location in the printer infor- 
mation storage section 30) and the name of the job 
output section, and the job control section 26 reads and 
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registers them as internal data at step S21 in Figure 5. 
When the registration results in failure at step S22, the 
registration of the printer is canceled at step S24. When 
the registration results in success at step S22, a check 
is made to see rf the printer and the path to the printer 5 
operate normally at step S23. That is, a print request file 
listing command Ipq of a print protocol Ipd (Line Printer 
Deamon Protocol) is sent to the printer to which the job 
is to be redirected. If the Ipq command results in suc- 
cess at step S25, the printer to which the job is to be 70 
redirected and the path are normal, then the job output 
section 27 enters the job wait state from the job control 
section 26 at step S26. On the other hand, when Ipq 
results in failure at step S25, the job output section 27 
notifies the job control section 26 of an error at step 75 
S27. Later, Ipq is again issued at step S28 and if Ipq 
results in success at step S29, the job output section 27 
enters the job wait state from the job control section 26 
at step S26. After this, error detection using the Ipq is 
repeated for the job control section 26 to hold the most 20 
recent printer and path state information. The printers 
24 connected directly to the print server 22 and the 
related paths are monitored according to the usual pro- 
cedures proper to the printers. 

Figure 6 is a flowchart mainly showing the detailed 25 
operation of the job issuing section 33 of the client 20 
and the job acceptance section 25 and the job control 
section 26 of the print server 22. In the figure, first the 
job issuing section 33 of the client 20 sends a print file 
and job information to the print server 22 at step S31 . 30 
The job acceptance section 25 of the print server 22 
accepts the print file and job information and stores 
them in the print file storage section 28 and the job infor- 
mation storage section 29 at step S32 and notifies the 
job control section 26 of acceptance of the job at step 35 
$33. Based on the job information, the job control sec- 
tion 26 determines the job output section 27 as the des- 
tination at step S34 and checks whether or not the page 
description language of the print job matches the page 
description language supported by the job output sec- 40 
tion 27 at step S35. If they match, the job control section 

26 goes to the following step S36; if they do not match, 
the page description language is converted at step S37. 
After this, the job control section 26 schedules the job at 
step S38 and if the job can be executed immediately, the 45 
job control section 26 sends it to the job output section 

27 at step S39; if the job cannot immediately be exe- 
cuted, the job control section 26 waits until the output 
timing and then sends the job to the job output section 

27 at step S40. so 

Figure 7 is a flowchart showing the operation of the 
job output section 27, wherein the job output section 27 
accepts a job number and print instruction from the job 
control section 26 at step S41 . The job output section 27 
takes out job information and print file from the job ss 
based on the job number at step S42 and further gets 
the corresponding printer information at step S43. After 
this, the job output section 27 checks whether or not the 
instruction specified in the job information is within the 



range supported by the printer (also containing services 
supported by the job reconstruction section 35 of the job 
output section 27) at step S44. If it is not in the support 
range at step S45, the job output section 27 notifies the 
job control section 26 of an error at step S51 ; if it is in 
the support range at step S45, the job output section 27 
further checks whether or not reconstruction of the job 
is required at step S46. If reconstruction of the job is 
required, the job reconstruction section 35 is called for 
performing necessary processing for reconstructing the 
job at step S47. After this, a print request command Ipr 
of the Ipd protocol is used to send the job to the printer 
to which the job is to be redirected at step S48. The job 
is sent directly to the printer 24 connected directly to the 
print server 22. If reconstruction of the job is not 
required, the reconstruction process is skipped and the 
job is sent. When the job is sent normally at step S49, 
the job output section 27 notifies the job control section 
26 of the normal end at step S50; if the job is not nor- 
mally sent at step 849, the job output section 27 notifies 
the job control section of an error at step S51 . 

Figure 8 is a flowchart showing the operation of the 
job reconstruction section 35. In this example in the fig- 
ure, paper size specification, page specification, n-up 
specification, and scaling specification are supported by 
the print server. That is, since a paper size change pro- 
cedure varies from one printer to another, if paper size 
specification is contained, the paper size change proce- 
dure needs to be embedded in the file. In the example, 
since the execution printer does not have the n-up, page 
specification, or scaling function, the print server needs 
to support the services. Of course, to add other services 
to the printer, the job needs to be reconstructed in 
response to the services. For example, the job can be 
reconstructed so as to print the printer installation place 
and a message to the user. 

In Figure 8. first the print file is taken out in page 
units at step S61 . Next, whether or not paper size spec- 
ification exists is checked at step S62 and if it exists, a 
paper size change procedure is embedded in the job at 
step S63. Next, whether or not page specification exists 
is checked at step S64. If it exists, only the specified 
page is taken out for processing at step S66; if not, all 
pages are taken out for processing at step S65. 

Next, whether or not n-up specification exists is 
checked at step S67. If it exists, a reduction process and 
a page relocation process are embedded in the job at 
step S68, as described later in detail. Next, whether or 
not scaling specification exists is checked at step S69 
and if it exists, scale factor specification is embedded in 
the job at step S70. These steps are executed for all 
pages and the process is terminated at step S71 . 

Figure 13 is an illustration explaining the process of 
the job reconstruction section 35. In this example in Fig- 
ure 13, the job information contains specification of 
paper size A4, 2 -up, pages 2-5, and 0.5 scaling. The left 
is an original file and the right is a print file of the job 
reconstructed. In Figure 13, first the paper size change 
procedure and the scale factor change procedure are 



10 



15 



5 



4SDOCID: <EP 0738949A1J_> 



9 



EP 0 738 949 A1 



10 



embedded in the leading section of the reconstructed 
file, next the page end code position is changed. Fur- 
ther, coordinate conversion and scale factor conversion 
are executed in response to the 2-up (not shown). 

Next, job correction and cancel by the user will be 
discussed with reference to Figures 14 and 15. 

Figure 14 is a flowchart showing job correction by 
the user. In the figure, if the user specifies job correc- 
tion, the job issuing section 33 of the corresponding cli- 
ent 20 sends the job number of the job to be corrected 
and the job information correction contents to the print 
server 22 at step S81 . The job acceptance section 25 of 
the print server 22 accepts the correction information 
and sends it to the job control section 26 at step S82. 
The job control section 26 checks whether or not print is 
executed for the job to be corrected at step S83 and if 
print is not executed at step S84, corrects the job infor- 
mation at step S85. If print has been executed, the job 
control section 26 notifies the job acceptance section 25 
that the job cannot be corrected at step S86. The job 
acceptance section 25 notifies the client 20 that the job 
cannot be corrected at step S87. In the embodiment, 
execution pages can be specified in the job information 
sent together with the print file, in which data other than 
the execution pages is also contained in the print file; 
although the page specification is changed with the cor- 
rection instruction, the print server can cope with it with- 
out difficulty. 

Figure 15 is a flowchart showing job cancel by the 
user. In the figure, the client 20 sends the job number of 
the job to be canceled and a request lor canceling the 
job to the print server 22 at step S91. The job accept- 
ance section 25 accepts the job number and the job 
cancel request at step S92 and sends them to the job 
control section 26 at step S93. The job control section 
26 checks whether or not print is being executed for the 
job at step S94. If print is being executed at step S95, 
the job output section 27 notifies the job control section 
26 of an error at step S99. If print is not being executed 
at step S95, the job control section 26 notifies the job 
output section 27 of cancel of the job at step S96 and 
the job output section 27 cancels transmission specified 
by the print request command Ipr of the print protocol at 
step S97. When the transmission is canceled normally 
at step S98, the job output section 27 notifies the job 
control section 26 of the normal cancel at step S100; 
when the transmission cannot normally be canceled, 
the job output section 27 notifies the job control section 
26 of an error at step S99. 

In the actual implementation of the embodiment, 
the respective sections are provided by software exe- 
cuted in the print server 22. the client 20, and the print- 
ers 21 and 24, but some or all of the sections can also 
be provided by hardware. 

As described above, according to the invention, the 
print server supports the printers connected to the net- 
work and if the user specifies a function not jnhererrt in 
the printer,' reconstructs the job so as to replace the 
function specification with a procedure that can be exe- 



cuted on the printer; the print result as specified by the 
user can be provided on the printer. Therefore, the print- 
ers can be used by the clients as if they were high-func- 
tion printers, remarkably improving the print 
5 environment and also lessening the situation in which 
the printer for which a job is destined does not have a 
sufficient function and the job is not executed. 

Claims 

10 

1. A print system comprising a print server, one or 
more clients, and one or more printers connected 
on a network, said print server comprising: 

is means for accepting a print job having job infor- 

mation containing execution printer specifica- 
tion information and print method specification 
information and a print file, sent from said cli- 
ent; 

20 means for reconstructing the print job so that, 

of the print methods specified in the print 
method specification information of the job 
information, a print method with which the 
printer specif ied in the execution printer specifi- 
cs cation information of the job information is not 
provided is provided as a method available with 
the printer; and 

means for sending the reconstructed print job 
to the printer specified in the execution printer 
30 specification information of the job information. 

2. The print system as claimed in claim 1, wherein 
said print server further comprises printer registra- 
tion means for specifying a printer supported by 

35 said print server and a print method supported by 
said print server for the supported printer, and 
wherein said job reconstructing means provides a 
procedure for providing the supported print method 
as a method available with the supported printer. 

40 

3. The print system as claimed in claim 2, wherein 
said print server further comprises means for mon- 
itoring an operation state of the supported printer 
and a path on the network from said print server to 

45 the supported printer. 

4. Trie print system as claimed in claim 3, wherein 
said monitoring means sends a print request list 
acquisition command to the printer being moni- 

50 tored. 

5. The print system as claimed in claim 1, wherein 
when the print method specification information of 
the print job contains paper size specification infor- 

55 mation, said reconstructing means reconstructs the 
print job with a paper size specification method 
proper to the printer specified in the execution 
printer specification information. 
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6. The print system as claimed in claim 1, wherein 
when the print information specification information 
of the print job contains print page specification 
information, said reconstructing means deletes 
data on an unspecified page for reconstructing the 5 
print job. 

7. The print system as claimed in claim 1, wherein 
when the print information specification information 

of the print job contains page relocation specrfica- 10 
tion information, said reconstructing means recon- 
structs the print job so as to relocate a page by a 
method available with the printer specified in the 
execution printer specification information. 

15 

8. The print system as claimed in claim 1, wherein 
when the print information specification information 
of the print job contains scaling specification infor- 
mation, said reconstructing means reconstructs the 
print job so as to execute scaling by a method avail- 20 
able with the printer specified in the execution 
printer specification information. 

9. The print system as claimed in claim 1, wherein 
when accepting a job cancel command, said print 25 
server disconnects network connection between 
said print server and the printer specified in the exe- 
cution printer specification information. 

10. The print system as claimed in claim 1, wherein 30 
when accepting a job correction command, said 
print server corrects the job information based on 
the job correction command. 

1 1 . A print server connected to one or more clients and 35 
one or more printers via a network, said print server 
comprising: 

means for accepting a print job having job infor- 
mation containing print execution printer sped- 40 
fication information and print method 
specification information and a print file, sent 
from said client; 

means for reconstructing the print job so that, 
of the print methods specified in the print 45 
method specification information of the job 
information, a print method with which the 
printer specified in the execution printer specifi- 
cation information of the job information is not 
provided is provided as a method available with so 
the printer; and 

means for sending the reconstructed print job 
to the printer specified in the execution printer 
specification information of the job information. 

• 55 

12. A print method using a print server, one or more cli- 
ents, and one or more printers connected on a net- 
work, said print server executing the steps of: 



accepting a print job having job information 
containing print execution printer specification 
information and print method specification 
information and a print file, sent from said cli- 
ent; 

reconstructing the print job so that, of the print 
methods specified in the print method specifi- 
cation information of the job information, a print 
method with which the printer specified in the 
execution printer specification information of 
the job information is not provided is provided 
as a method available with the printer; and 
sending the reconstructed print job to the 
printer specified in the execution printer specifi- 
cation information of the job information. 

1 3. A print method using a print server, one or more cli- 
ents, and one or more printers connected on a net- 
work, said method comprising the steps of: 

sending by said client a print job including at 
least a print file and job information containing 
execution printer specification information and 
print page specification information to said print 
server; 

sending by said print server, data contained in 
the print file and specified in the print page 
specification information to the printer specified 
in the execution printer specification informa- 
tion; and 

printing the data by the specified printer. 

14. A print system comprising a print server, one or 
more clients, and one or more printers connected 
on a network, said print server comprising: 

means for accepting a print job including at 
least a print file and job information containing 
execution printer specification information and 
print page specification information, sent from 
said client; and 

means for sending data contained in the print 
file and specified in the print page specification 
information to the printer specified in the execu- 
tion printer specification information. 

15. A computer program product that can be executed 
by a computer for controlling said computer for exe- 
cuting the steps of: 

accepting a print job having job information 
containing execution printer specification infor- 
mation and print method specification informa- 
tion and a print file; 

reconstructing the print job so that of the print 
methods specified in the print method specifi- 
cation information of the job information, a print 
method with which the printer specified in the 
execution printer specification information of 
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the job information is not provided is provided 
as a method available with the printer; and 
sending the reconstructed print job to the 
printer specified in the execution printer specifi- 
cation information of the job information. 5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



8 

<EP 0738949A1_I_> 



EP 0 738 949 A1 



FIG. 1 



22 

L 



NETWORK 

DATA 

CONTOL 



PRINT SERVER 



DATA 

STORAGE 

SECTION 



28 



JOB 

INFORMATION 

STORAGE 

SECTION 



29 



JOB 

ACCEPTANCE 
SECTION 



25 



JOB 

CONTROL 
SECTION 



26 



JOB 

OUTPUT 
SECTION 



30- 



27 



PRINTER 
INFORMATION 
STORAGE 
SECTION 



31 



PRINTER 
STATE 
MONITOR 
SECTION 



32 



PRINTER 
INFORMATION 
REGISTRATION 
SECTION 



21 



PRINTER 



USER 

INTERFACE 



JOB 

ISSUING 
SECTION 



CLIENT 



-33 



20 



9 

<ISDOCID: <EP 0738949A1_I_> 



EP 0 738 949 A1 



FIG. 2 

20 



20 



CLIENT A 



CLIENT Z 



PRINT SERVER 



22 



PRINTER RA 



PRINTER LA 



PRINTER LZ 



24 

•24 



-21 



23 



PRINTER RZ 



21 



FIG. 3 



27 



JOB OUTPUT SECTION 



RESULT 

TRANSFER 

SECTION 



39 



REQUEST 

ACCEPTANCE 

SECTION 



IN 

34 



JOB 

RECONSTRUCTION 
SECTION 



A 

37 




JOB 

INFORMATION 

ACQUISITION 

SECTION 



31 



PRINTER 
STATE 
A MONITOR 
SECTION 



FILTER 

TRANSFER 

SECTION 



PRINTER 
INFORMATION 
ACQUISITION 
SECTION 



38 




36 



ir w 



29 



0 n 



28 



JOB PRINTER DATA 

INFORMATION INFORMATION (PRINT FILE) 



10 

ISDOCID: <EP 0738949A1_I_> 



EP 0 738 949 A1 



FIG. 4 



c 



START 



START PRINT SERVER 



REGISTER OUTPUT PRINTERS 




ACCEPT AND STORE PRINT JOB 



TAKE OUT PRINTER INFORMATION 
AND JOB INFORMATION FROM PRINT 
JOB BY JOB OUTPUT SECTION 




RECONSTRUCT PRINT JOB 



TRANSFER PRINT JOB 



S10 



normal end? 
"y 



NOTIFY CLIENT OF 
TRANSMISSION RESULT 



c 



END 



S5 



S6 




NOTIFY CLIENT OF ERROR 



J 



S12 



ii 

4SDOCID: <EP 0738949A1_I_> 



EP 0 738 949 A1 



FIG. 5 



( START ~) 







NOTIFY JOB CO 
OF PRINTER INF 
LOCATION AND 
SECTION NAME 


NTROL SECTION 
ORMATION FILE 
JOB OUTPUT 







YES 



ISSUE Ipq TO CHECK STATE OF 
PRINTER TO WHICH JOB IS TO BE 
REDIRECTED 



ENTER REQUEST WAIT STATE 
FROM JOB CONTROL SECTION 





S26 



S21 
S22 







^-824 


^S23 


TERMINATE PROCESS 



S27 



NOTIFY JOB CONTROL SECTION 
OF ERROR DETECTION 



ISSUE Ipq IN SPECIFIED TIME 




YES 



12 



ISDOCID: <EP 0738949A1_I_> 



EP 0 738 949 A1 



c 



START 



FIG. 6 



JOB ISSUING SECTION OF CLIENT 
TRANSMITS PRINT FILE AND JOB 
INFORMATION TO PRINT SERVER 



JOB ACCEPTANCE SECTION OF 
PRINT SERVER ACCEPTS AND 
STORES PRINT FILE AND JOB 
INFORMATION 



JOB ACCEPTANCE SECTION 
NOTIFIES JOB CONTROL SECTION 
OF JOB ACCEPTANCE 



-S33 



JOB ACCEPTANCE SECTION 
ANALYZES JOB INFORMATION AND 
DETERMINES JOB OUTPUT 
SECTION TO WHICH INSTRUCTION 
IS TO BE SENT 



PAGE 
^DESCRIPTION" 
LANGUAGE 
SUPPORTED BY JOB 
OUTPUT SECTION MATCHES 
PAGE DESCRIPTION 
LANGUAGE OF 
^PRINT FILE 



S37 



CONVERT PAGE DESCRIPTION 
LANGUAGE TO PROPER PAGE 
DESCRIPTION LANGUAGE 



YES 



JOB CONTROL SECTION 
ANALYZES JOB INFORMATION 
AND SCHEDULES JOB 




YES 



JOB CONTROL SECTION ISSUES 
PRINT REQUEST TO JOB OUTPUT 
SECTION 



-S39 




r ^ S40 




WHEN OUTPUT TIMING IS REACHED 
AS A RESULT OF SCHEDULING, JOB 
CONTROL SECTION ISSUES PRINT 
REQUEST TO JOB OUTPUT SECTION 



13 



*ISDOCID: <EP 0738949A1J_> 



EP 0 738 949 A1 



FIG. 7 



C START ) 







JOB CONTROL SECTION NOTIFIES 
JOB OUTPUT SECTION OF JOB 
NUMBER AND PRINT INSTRUCTION 






JOB OUTPUT SECTION ACQUIRES 
JOB INFORMATION AND PRINT 
FILE BASED ON JOB NUMBER 






JOB OUTPUT SE 
PRINTER INFOR 


CTION ACQUIRES 
MATION 






CHECK WHETHER OR NOT 
INSTRUCTION SPECIFIED IN JOB 
INFORMATION IS IN RANGE 
SUPPORTED BY PRINTER 



S41 



S43 



S44 




S51 



NOTIFY OUTPUT SECTION 
NOTIFIES JOB CONTROL SECTION 
OF NORMAL END 



JOB OUTPUT SECTION 
NOTIFIES JOB CONTROL 
SECTION OF ERROR 



14 



ISDOCID: <EP 0738949A1_L> 



EP 0 738 949 A1 



FIG. 8 



(job reconstruction) 



EXTRACT PAGE 



EMBED PAPER SIZE 



TAKE OUT ALL PAGES 
FOR PROCESSING 



S61 




S63 





EMBED PAGE RELOCATION 




EMBED SCALE FACTOR 
SPECIFICATION 





r S66 




TAKE OUT ON 


LY SPECIFIED 




PAGE FOR PROCESSING 



S71 



^""^ ALL - 
PAGES PROCESSED 



EP 0 738 949 A1 



FIG. 9 



-att-content-orientation -id-val-content-orientatron-portrait 

-att-imposition -id-val-imposition-Ieft-down-4-up 

-att-page-order -id-val-page-order-forward 

-att-page-select 1 8 

-att- ogical-page-origin -id-val-logical-page-origin-lower-left 

-att- ogical-page-scaling 1.0 

-att-media-used -id-val-medium-iso-a4-white 



FIG. 10 




ISDOCID: <EP 0738949A1_I_> 



16 



EP 0 738 949 A1 



FIG. 11 

-printer-model TX415P2" 
-media-supported id -val-medium-iso-a4-white t \ 

id-val-medium-jis-b4-white,\ 

id-val-medium-jis-b5-whiteA 

id-val-medium-na-letter-whiteA 

id-val-medium-na-legal-white,\ 

id-val-medium-iso-a5-white,\ 

id-val-medium-iso-a3-white,\ 

-page-sizes-supported {id-val-medium-iso-a4-white, u '\ u 3 diet dup/PageSize [595 842] 
put dup/imagingBBox null put dup/inputAttributes 1 diet dup/Priority [0 1 2] put put 
setpagedevice n },\ 

{id-val-medium-jis-b4-white," °, "3 diet dup/PageSize [729 1032] put dup 
/imagingBBox null put dup/inputAttributes 1 diet dup/Priority [0 1 2] put put 
setpagedevice"},\ 

{id-vai-medium-jis-b5-white,° \ "3 diet dup/PageSize [516 729J put dup 
/imagingBBox null put dup/inputAttributes 1 diet dup/Priority [0 1 2] put put 
setpagedevice"}A 

{id-val-medium-na-letter-white," \ "3 diet dup/PageSize [612 792] put dup 
/imagingBBox null put dup/inputAttributes 1 diet dup/Priority [0 1 2] put put 
setpagedevice'JA 

{id-val-medium-na-legal-white/ u , "3 diet dup/PageSize [612 1008] put dup 
/imagingBBox null put dup/inputAttributes 1 diet dup/Priority [0 1 2] put put 
setpagedevice"}A 

{id-val-medium-iso-a5 -white," B , "3 diet dup/PageSize [420 595] put dup 
/imagingBBox null put dup/inputAttributes 1 diet dup/Priority [0 1 2] put put 
setpagedevice°}A 

{id-val-medium-iso-aS-white," °, °3 diet dup/PageSize [842 1191] put dup 
/imagingBBox null put dup/inputAttributes 1 diet dup/Priority [0 1 2] put put 
setpagedevjee 0 } 

-orientations-supported {id-val-content-orientation-portrait, n Y "}A 

{id-val-content-orientation-reverse-portrait, 0 V "}A 
(id-val-content-orientation-landscape, 11 \° °}A 
{id-val-content-orientation-reverse-landscape t ,l "} 

-impositions-supported {id-val-imposition-noneA 

id-val-imposition-simple-2-upA 
id-val-imposition-reverse-2-upA 
'id-val-imposition-simple-4-upA 
id-val-imposition-left-down-4-upA 
id-val-imposition-down-right-4-upA 
jd-val-imposition-down-left-4-up 

-document-formats-supported {id-val-document-format-PS, "PostScript", postScript\t12°} 

-page-orders-supported {id-val-page-order-forward," " f " °}A 

{id-val-page-order-reverse," °, 0 "} 

-logical-page-origins-supported {id-val-logical-page-origin-lower-left, 0 ■} 
-logical-page-scaling-range-supported (0, 100} 



17 



ISDOCID: <EP 0738949A1_I_> 



EP 0 738 949 A1 



FIG. 12 



PRINTER MODEL NAME FX415P2 

TYPES OF PAPER SUPPORTED BY JOB RECONSTRUCTION SECTION 
A4, B4, B5, LETTER, LEGAL, A5, A3 

SIZES OF PAPER SUPPORTED BY JOB RECONSTRUCTION SECTION AND 

POSTSCRIPT SPECIFICATION METHOD 

DOCUMENT ORIENTATIONS THAT CAN BE RECOGNIZED BY 

JOB RECONSTRUCTION SECTION 

NORMAL TRANSVERSE, TRANSVERSE TURNED UPSIDE DOWN, 
NORMAL LENGTH, LENGTH TURNED UPSIDE DOWN 

n-UP SUPPORTED BY JOB RECONSTRUCTION SECTION 

NONE, 2-UP OF 1, 2 FROM TOP TO BOTTOM, 2-UP OF 2, 1 
FROM TOP TO BOTTOM, 4-UP OF 1 , 2, 4, 3 CLOCKWISE, 4-UP 
OF 2, 1 , 3, 4 CLOCKWISE, 4-UP OF 1 , 3, 4, 2 CLOCKWISE, 
4-UP OF 3, 1 , 2, 4 CLOCKWISE 

TYPES OF PAGE DESCRIPTION LANGUAGE SUPPORTED BY JOB 
RECONSTRUCTION SECTION 

POSTSCRIPT 

PAGE ORDERS SUPPORTED BY JOB RECONSTRUCTION SECTION 

FORWARD/REVERSE 
SCALING ORGINS SUPPORTED BY JOB RECONTRUCTION SECTION 

LOWER LEFT CORNER 
SCALING RANGE SUPPORTED BY JOB RECONSTRUCTION SECTION 

O T0 100 



ISDOCID: <EP 0738949A1_I_> 



18 



EP 0 738 949 A1 



FIG. 13 



ORIGINAL PRINT 
FILE STRUCTURE 



FIRST PAGE 



SECOND PAGE 



THIRD PAGE 



FOURTH PAGE 



FIFTH PAGE 



INFORMATION 
DESCRIPTION AREA 
EFFECTIVE FOR ALL' 
PAGES 



STRUCTURE AFTER 
RECONSTRUCTION 



TO RECONSTRUCT JOB UNDER 
SPECIFICATION OF 
PAPER SIZEA4 
2-UP 

PAGES 2 TO 5 
SCALE FACTOR: 0.5 



► PAGE SEPARATOR 



PAPER SIZE 
CHANGE TO:A4 

SCALE FACTOR 
SPEC.:0.5 



SECOND PAGE 



THIRD PAGE 



FOURTH PAGE 



FIFTH PAGE 



19 



ISDOCID: <EP 0738949A1_I_> 



EP 0 738 949 A1 



FIG. 14 



( START ) 



JOB ISSUING SECTION OF CLIENT 
ISSUES JOB NUMBER OF JOB 
TO BE CORRECTED AND JOB 
INFORMATION CORRECTION 
CONTENTS TO PRINT SERVER 



JOB ACCEPTANCE SECTION OF 
PRINT SERVER ACCEPTS AND 
SENDS THEM TO JOB CONTROL 
SECTION 



JOB CONTROL SECTION CHECKS 
WHETHER OR NOT PRINT IS 
EXECUTED FOR JOB 



S84 




S86 



JOB CONTROL SECTION 
CORRECTS JOB INFORMATION 



YES 


JOB CONTROL SECTION 
NOTIFIES JOB ACCEPTANCE 




SECTION THAT JOB CANNOT BE 
CORRECTED 






r 




JOB ACCEPTANCE SECTION 
NOTIFIES CLIENT THAT JOB 
CANNOT BE CORRECTED 



S87 



20 



ISDOCID: <EP 0738949A1_I_> 



EP 0 738 949 A1 



FIG. 15 



c 



START 



CLIENT ISSUES JOB NUMBER 
AND CANCEL REQUEST TO 
PRINTER SERVER 



S91 



JOB ACCEPTANCE SECTION 
ACCEPTS CANCEL REQUEST 



JOB ACCEPTANCE SECTION 
SENDS CANCEL REQUEST TO 
BE CONTROL SECTION 



JOB CONTROL SECTION CHECKS 
WHETHER OR NOT PRINT IS 
BEING EXECUTED FOR JOB 




S92 



S93 



S94 



YES 



JOB CONTROL SECTION 
NOTIFIES JOB SECTION OF 
CANCELLATION OF JOB 



JOB OUTPUT SECTION CANCELS 
TRANSMISSION SPECIFIED BY Ipr 




JOB OUTPUT SECTION NOTIFIES 
JOB CONTROL SECTION OF 
NORMAL END 



^^S96 




^S97 




NO 






-S100 




^ — S99 

r f 




JOB OUTPUT SECTION NOTIFIES 
JOB CONTROL SECTION OF 
ERROR 



21 



ISDOCID: <EP 0738949A1_I_> 



EP0 738 949 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 95 11 6568 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



EP-A-0 618 529 (XEROX CORP) 5 October 1994 

* the whole document * 

EP-A-0 588 513 (XEROX CORP) 23 March 1994 

* the whole document * 



I- 3,5,8, 

II- 15 



I- 5, 

II- 15 



GO6F3/0G 
G06F3/12 



TECHNICAL FIELDS 
SEARCHED (Iot.CJ.6) 



G06F 



The present search report has been drawn up for all claims 



8 
s 

3 



2 
o 



THE HAGUE 



D*e of cmplettMi of the «wt* 

6 August 1996 



Weiss, P 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
,0 : non-written disclosure I 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, bat published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 



22 



ISDOCID: <EP 0738949A1_L> 



